Middle Jurassic strata are naturally exposed around the village called La baume, near castellane (Alpes de Haute Provence, sE France). We have realized both a detailed log and a bed-by-bed sampling for ammonite biostratigraphy in a 68 metres thick succession of subpelagic marls and limestones ("calcaires à Zoophycos") that spans the Middle Jurassic from uppermost Aalenian to lowermost bathonian. the subpelagic succession can be roughly subdivided into three members. Ammonites from the Upper Aalenian concavum Zone, all Lower bajocian Zones (Discites Zone, Laeviuscula Zone including Ovale subzone, Humpriesianum Zone), one Upper bajocian Zone (Parkinsoni Zone) and probably one lower bathonian Zone (Zigzag Zone) were found. A major gap of both the Niortense Zone and the Garantiana Zone, which was not previously described, was detected at the boundary between members 2 and 3. the main palaeontological interest of the ammonite fauna from La baume is the richness and diversity of the family sonniniidae, which is the subject of a systematic study and figurated along with some biostratigraphically significant forms. biostratigraphical results and open problems are discussed.
Introduction
the Jurassic successions in the area of the réserve Géologique des Alpes de Haute Provence are widely known because of the excellent quality of the exposures, the abundance of ammonoids and the easy access. In particular, the Middle Jurassic outcrops exposed around castellane, have been published repeatedly (sturani 1966; Pavia 1969 Pavia , 1973 Pavia , 1983 Pavia & sturani 1968; torrens 1987; Innocenti et al. 1988; Olivero 1989 Olivero , 1994 Olivero & Atrops 1996; Olivero et al. 1997; Fernández-López 2007) . the natural outcrop of La baume ( Fig. 1) , where Jurassic formations are exposed, has been included in a regional program of natural conservation. the stratigraphy and the ammonoid content from the Aalenian to bathonian strata of the "calcaires à Zoophycos" formation has been the main object of our field work, whose results are presented here.
the aims of this work are: 1) to shortly describe the lithology of the succession; 2) to describe and figure representatives of the ammonite family sonniniidae; and 3) to document the biostratigraphical subdivisions of the geological formations exposed.
Geological setting
the study area is located in the Western Alps, more specifically in the southern subalpine chains. Here, the Mesozoic strata have been deformed during two tectonic phases, namely the pre-Oligocene Pyreno-Provençal and the Alpine phases (Kerckhove 1976; Lemoine et al. 2000) . Locally, the southern subalpine chains are represented by the castellane Arc, a cenozoic fold-and-thrust belt consisting of several overthrust units (Fig. 1) . these tectonic/structural units are separated by major faults linked to the original Mesozoic rifting system (Olivero & Atrops 1996) . the outcrop of La baume ( Fig. 2) itself is located in one of these units, the Lauppe Unit, which has been thrusted upon the Lower cretaceous of the La blache/castillon unit (Kerckhove 1976) .
the morphology of the southern margin of the Dauphinois basin at the end of the triassic is that of an emerging platform, which is progressively fragmented under the effect of the Early Jurassic tethyan rifting (Graciansky et al. 1993) . Until the late bajocian, the margin of the platform is not as fragmented and there is a uniform sedimentation of limestones in a southern platform domain, which passes progressively to the north to a thick sedimentation of marl-limestone alternations in the subsiding basin. During the upper bajocian and lower bathonian, the margin is broken into a set of tilted blocks (which later give rise to the tectonic/structural units of the castellane Arc). New phases of tectonic activity in the transition zone are recorded in the upper bathonian to lower callovian and upper callovian to lower Oxfordian associated with new block movements (Olivero & Atrops 1996; Atrops et al. 1989) .
the Jurassic lithologies in the castellane Arc (Fig. 1) typically grade from a neritic facies in the south (deposited on the Provençal Platform) to a subpelagic facies (deposited in the Dauphinois Domain) to the north, through intermediate mixed and condensed sequences that were deposited in the transitional area (Atrops et al. 1989; Olivero 1989 Olivero , 1994 Graciansky et al. 1993; Fernández-López 2007) .
In the studied area, the Middle Jurassic is represented by limestone-marl alternations, which are traditionally called "calcaires à Cancellophycus". the most recent studies (Olivero 1989 (Olivero , 1994 (Olivero , 1996 (Olivero , 2003 Zany et al. 1990; Olivero & Atrops 1996; Olivero et al. 1997 ) have focused on the Zoophycos-rich alternations deposited in the transition zone, where the deposits are basically of bathonian-callovian age and are overlain by Oxfordian limestone deposits ("calcaires grumeleux").
Olivero & Atrops (1996) introduced a new name for these alternations in the transition area, "calcaires à Zoophycos" du Verdon Formation, and restricted its use to the Zoophy cos-bearing part of these alternations. sturani (1966) , Pavia & sturani (1968) , Pavia (1973 Pavia ( , 1983 Pavia ( ), torrens (1987 and Innocenti et al. (1988) have studied the Zoophycos-bearing limestone/marl alternations in the Dauphinois domain. towards the basin, the alternations are thicker, less rich in Zoophycos and older than those in the transition zone. these alternations are essentially of bajocian age (Pavia 1973 (Pavia , 1983 , but bathonian and callovian can be partly represented (sturani 1966; Pavia 1984) , and are covered with black marls ("terres Noires") on top of a more or less extensive hiatus.
these studies have shown that the top of the marl-limestone alternation is progressively younger from north to south: partly lower bathonian in the north (near Digne and chaudon) and partly middle callovian in the south (near teillon; Olivero & Atrops 1996) . Kerckhove (1976) claims that the "calcaires à Zoophycos" span the uppermost Aalenian (concavum Zone) to the lowermost bathonian (Zigzag Zone) interval in the Lauppe unit. to our knowledge, no detailed bed-by-bed stratigraphy from the Lauppe Unit has yet been published.
The Jurassic succession of La Baume
the Lower Jurassic of La baume was studied in detail by Assenat (1972) . A paraconformable contact, which has been locally exposed by erosion, separates the liassic "calcaires à silex" Formation from the "calcaires à Zoophycos". two discontinuities can be recognised in the Lower Jurassic at the section of La baume.
the first discontinuity marks the contact between the calcaires à silex (Pliensbachian) and a 10 to 20 cm thick condensed/ lacunous iron and phosphate-bearing unit characterized by the 
